Summary The relationship between DNA ploidy and clinical prognosis was determined in 65 patients who underwent gastroectomy for early gastric cancer.
Among the prognostic factors which are associated with gastric cancer, the grade of wall invasion and the extent of lymph node involvement have an important role in the evolution of the disease (Kennedy, 1985; Koga et al., 1983; Kodama et al., 1981) . Early gastric cancer, which in Japan accounts for approximately 30% of all patients with stomach cancer, is the main factor responsible for the good results obtained in the treatment of gastric cancer (Miwa, 1986) . However, among patients with early gastric cancer, there exists a subset with a poor prognosis (Korenaga et al., 1985; Matsusaka et al., 1980) . These tumours have been studied by other authors, and their clinical behaviour has been associated with the growth pattern in the gastric wall (Kodama et al., 1983) . Subsequently, a relationship between growth pattern and DNA ploidy was also reported (Inokuchi et al., 1983) . Furthermore, the relationship between DNA ploidy and clinical prognosis has been noted in many types of tumours (Aver & Zetterberg, 1984; Atkin & Kay, 1979; Hedley et al., 1984; Kokal et al., 1986) .
By studying isolated nuclei, the relationship between DNA ploidy pattern and 5 year survival rate in patients with early gastric cancer, with emphasis on those with submucosal invasion, was studied. We report that patients with early gastric cancer and susceptible to recurrence can be identified from the pattern of DNA ploidy.
Materials and methods
The study included 65 patients with gastric cancer limited to the mucosa or submucosal layers of the stomach and followed for a minimum of 5 years. Of all patients in the study, 16 had a tumour confined to the mucosa, while in 49 there was evidence of submucosal invasion. All patients underwent operation at the Department of Surgery II of Kanazawa University.
In order to measure the cell nuclear DNA, a fragment of paraffin embedded tissue containing cancer cells from the portion adjacent to the haematoxylin and eosin stained section was dewaxed using two changes of xylene for 30min at 37°C, then progressively rehydrated in a sequence of 100%, 85%, and 60% ethanol 3 times each for 10min at DNA was measured using a fluoroscence cytophotometer (Olympus BH2-QRFL, Tokyo-Japan).
The mean value of 25 stromal lymphocytes was considered to represent the normal diploid content (2c), and the DNA of 100 malignant cells in each specimen was measured. On the histogram, one peak was considered independent from another when it contained at least 50% the number of cells contained in the other peak, and when the top of both peaks was separated by a distance of 0.6 c or more. As other authors have stated (Czerniak et al., 1987) , the DNA peak was considered as diploid when it deviated <20% from the 2c value.
Based on DNA measurements, the patients were arbitrarily divided into two groups:
1. Those with .10% of the cells wth DNA>6c 2. Those with <10% of the cells with DNA.6c.
In addition, the histograms of the gastric cancer being studied were divided into 4 different types of ploidy pattern (Hattori et al., 1984) . Patients with type A had the main peak centred in the diploid area, while in patients with type B, the main peak deviated > 20% from the 2 c value. In types C and D two distinct peaks were seen; in type C, one of the peaks was located within the diploid area while the other peak had an aneuploid content of DNA. Finally, in the patients with type D, two aneuploid peaks were observed ( Figure 1 ). This division of DNA ploidy pattern in groups A, B, C and D corresponds to the classification proposed by Hattori et al. (1984) who divided patients numerically, i.e., from to 4. The gastric cancer classification was performed according to the Japanese rules for the gastric cancer study (Japanese Research Society for Gastric Cancer, 1981) . Differences between survival rates were compared by a generalized Wilcoxon test and postoperative mortality was excluded. A multiple regression analysis was used to evaluate the effect on tumour ploidy of other possible factors. The chi-square test was used in tables (significance level=5%).
Results
The distribution of the different types of patterns are given in Table I . Among the patients with tumour confined to the mucosa, the most common pattern was type A, which accounted for 11 patients (69%). Type B was the second most frequent, and types C and D were observed less frequently.
On the other hand, among the patients with submucosal infiltration, type A was also the most frequently seen, accounting for 19 patients (39%). Type C was seen in 16 patients (33%), and types B and D were observed in 9 and 5 patients respectively. The proportion of types A and C in tumours confined to the mucosa was statistically different from the proportion of types A and C in submucosal tumours.
When the patients were studied according to their cellular DNA content most patients with both intramucosal and submucosal tumours had DNA .6 c in < 10% of their cells. (Table I) .
The relationship between the pattern of DNA ploidy and the 5 year survival rate is summarized in Figures 2-4 NA.6c n=(11). P<0.01.
The 6c population may be either the proliferative compartment of an aneuploid stem line or an aneuploid stem line with a verv high DNA content. However in flow cytometric studies, the percentage of tumours with a DNA content >6c is extremely low (Frankfurt et al., 1984 , 1983; Inokuchi et al., 1983) and an influence of macroscopic type on survival rate reported. In the same way, when the possible relationship between the percentage of polyploid cells and macroscopic type was studied, protruding types of lesions were more frequently found among patents with . 10% of cells >6c. When the combined effect of both macroscopic types of lesions and percentage of polyploid cells in patients with submucosal infiltration was studied, a special type of tumour characterized by a protruding type, polyploid cells _10% and a very low 5 year survival rate, was identified.
Finally, in a multivariate analysis of all 65 patients, the macroscopic type of tumour and the presence of .10% of .6 c remained the only significant factors for survival. The lack of significance of the type of histogram in this analysis may be in part explained by the small number of patients in the different DNA subgroups. From the current findings, it can be concluded than the percentage of polyploid cells may reflect the potential malignant behaviour of early gastric cancers. Furthermore, both the percentage of polyploid cells and their macroscopic type may be useful markers of recurrence in patients with submucosal infiltration.
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